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3 <110> APPLICANT; Lomonossof 1: George P. 

4 Joluuson, John E. 

5 Beiidlg, Mary 

6 Jones , .Tim 

7 Longstaff, Marian 

9 <120> TITLE OF INVENTION: Modified Plant Viruses as Vectors of Heterologous 
10 Peptides 

12 <130> FILE REFERENCE: DOW- 04 64 6 

14 <140> CURRENT APPLICATION NUMBER: 09/304, 967A 

15 <141> CURRENT FILING DATE: 1999-05-05 

17 <150> PRIOR APPLICATION NUMBER: 08/471,048 

18 <151> PR TOR FILING DATE: 1995-05-06 

20 <150> PRIOR APPLICATION NUMBER: 08/612,858 

21 <151> PRIo'r FILING DATE: .1996-03-12 

23 <150> PRIOR APPLICATION NUMBER: 08/137,032 

24 <151> PRIOR FILING DATE: 199 3-03-18 

26 <150> PRIOR APPLICATION NUMBER: PCT/GB2U/00589 

27 <151> PRIOR FILING DATE: 1992-04-02 
29 <160> NUMBER OF SEQ ID NOS : 123 

31 <17 0> SOFTWARE: Pa ton tin Ver. 2.0 

3 3 <210> SEQ ID NO: 1 * ' 

34 <211> LENGTH : 120 

3 5 <212> TYPE: DNA 

36 <213> ORGANISM: Cowpea mosaic virus 

38 <400> SEQUENCE: 1 

39 ygacctgttt gtyctgaagc ctcagatgtg tatagcccat gtatgatagc tagcactcct 60 
'10 cctgctccat tttcagacgt tacagcagta acttttgact taatcaacgg caaaataact 120 

4 2 <210> SEO ID NO: 2 
4 3 <211> LENGTH: 4 0 

4 4 <212> TYPE: PRT 

4 5 <213> ORGANISM: Covpea mosaic virus 
4 7 <4 00> SEQUENCE: 2 

^8 Gly Pro Val Cys Alfj G.lu Ala Ser Asp Val Tyr Ser Pro Cys Met lie 
49 1 5 10 15 

51 Ala Ser Thr Pro Pro Ala Pro Phe Ser Asp Val Thr Ala Val Thr Phe 

52 20 25 30 

54 Asp Leu lie Asn Gly Lys Tie Thr 

55 35 40 ■ 

58 <210> SEQ ID NO; 3 

59 <2:il> LENGTH: 27 

60 <212> TYPE: PRT 

61 <213> ORGANISM; Foot - and -mou tli disease v.Lrus 
6 3 <4 00> SEQUENCE: 3 

64 ser Thr Tyr Ser Arg Asn Ala val Pro Asn Leu Arg Gly Asp Leu Gin 

65 1 ' 5 • 10 :15 

67 Val Leu Ala Gin Lys Val Ala Arg Thr Leu Pro 

68 20 25 



ENTERED 



1 
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71 <210> SEQ ID NO: 4 

72 <211> LENGTH: 81 

73 <212> TYPE: DNA 

74 <213> ORGAHISM: Foot-and-mouth disease virus 

76 <400> SEJQUENCK: 4 . 

77 ctagcactta tacitayaaat gctgttccta atttgagayg agatcttcaa gttttggctc 60 

78 aaaaggttgc tcggactctt c 81 

80 <210> SEO ID NO: 5 

81 <211> LEJNGTH : 81 

82 <212> TYPE: DNA 

83 <213> ORGANISM: Foot-and -mouth disease virus' 

85 <400> SEQUENCE: 5 

86 gtgaatatca tctttacgac aaggattaaa ctctcctcta gaagttcaaa accgagtt:tt 60 

87 ccaacgagcc tgagaaggot c 81 
89 <210> SEQ ID NO; 6 

iiO <2ll> LENGTH: 52 

91 <212> TYPE: PRT 

92 <2i3> ORGANISM: Foot-and-mouth ' disease virus 

94 <400> SEQUENCE: 6 

95 Gly Pro Val Cys Ala Glu Ala Ser Asp Val Tyr Ser Pro Cys Met He 
9G I 5 10 15 

98 Ala Ser Thr Tyr Ser Arg Asii Aia Val Pro Asn Leu Arg Gly Asp Leu 

99 20 25 30 

101 Glu Val Leu Ala Gin Lys Val Ala Arg Thr Leu Pro Ser Thr Pro Pro 

102 35 40 4 5 

104 Ala Pro Plie Ser 

105 5 0 

108 <210> SEQ ID NO: 7 

109 <211> LENGTH: 156 

110 <212> TYPE: DMA 

li:i <213> ORGANISM: Foot - and - mouth disease virus 
113- <4 00> SEQUENCE: 7 

114 ggacctgttt gtgctgaagc ctcagatgtg tatagcccat gtatgatagc tagcaottafc 6 0 

115 agtagaaaLg ctgttcctaa Lttgagagga gatcttcaag ttttggctca aaaggtUgct 120 
115 cggactictLc ctagcactcc tcctgctcca ttttca 156 

118 <210> SEQ ID NO: 8 

119 <211> LENGTH: 52 

120 <212> TYPE; PRT 

121 <213> ORGANISM: Foot" and -mouth disease virus 
.123 <4 00> SEQUENCE: 8 

124 Tyr Ser Pro Cys Met He A.la Ser Thr Tyr Ser Arg Asn Ala Val Pro 
12 5 1 5 10 15 

127 Asn Leu Arg Gly Asp Leu Gin Val Leu Ala Gin Lys Val Ala Arg Thr 

128 20 25 30 

130 Leu Pro Ser Thr Pro Pro Ala Pro Phe Ser Asp Val Thr Ala Val Thr 

131 35 40 45 

133 Phe Asp Leu He 

134 50 

137 <210> SEO ID NO: 9 
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138 <211> LENGTH: 156 

139 <212> TYPE: DNA 

14 0 <213> ORGANISM: Foot - and -mou tli disease virus 
14 2 <4 00> SEQUENCE: 9 

143 tcitacjccccit gtatcjatatjc tacjcacttat agtagaaatg ctgttcctaa tttcjagagga 60 
14 4 gatcttcaag ttttggctca aaagyttgct oggactcttc ctagcactcc tcctgctcca 120 
145 ttttcagacg ttacagcagt aacttttgac ttaatc 156 
147 <2.'10> SRQ ID NO: 10 
14 8 <211> LENGTH: 156 
14 9 <212> TYPE: DNA 

150 <213> ORGANISM: Foot- and - mouth disease virus 

152 <4 00> SEQUENCE: 10 

153 atatcgggta catactatcg atcgtgaata tcatctttac gacaaggatt aaactctcct 60 

154 ctagaagttc aaaaccgagt tttccaacga gcctyagaag gatccjtgayg aggacgaggt 120 

155 aaaaytctgc aatytcgtca .ttgaaaactg aattag 156 

157 <210> SEQ ID NO: 11 

158 <211> LENGTH: 23 

159 <212> TYPE: PRT 

160 <213> ORGANISM: Artificial Sequence 

162 <220> FEATURE: 

163 <223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
165 <4 00> SEQLFENCE: 11 

16 G Pro Cys Met lie Ala Ser Thr Pro Pro Ala Pro Phe Ser Asp Val Thr 
167 1 5 10 15 

169 Ala Val Thr Phe Asp Leu lie 

170 20 

173 <210> SEQ ID NO: 12 

174 <211> LENGTH; 69 

17 5 <212> TYPE: DNA 

176 <213> ORGANISM: Artificial Sequence 

178 <2 2 0> FEATURE: 

179 <223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

181 <400> SEQUENCE: 12 

182 ccatgtatga tagctagcac tcctcctgct ccattttcag acgttacagc agtaactttt 00 
1B3 gacttaatc 69 
185 <210> SEQ ID NO: 13 

18 6 <211> LENGTH: 69 * 

187 <212> TYPE: DNA 

188 <213> ORGANISM: Artificial Sequence 

190 <220> FEATURE: 

191 <223> OTHER INFORMATION: Description of Artificial Sequence; Synthetic 

193 <4 00> SEQUENCE: 13 

194 ccatgtatga tagctagcac tcctcctgct ccattttcag acgtcacayc agtaactttt 60 

19 5 gfjcttaatc 69 

197 <210> SEQ ID NO; 14 

198 <211> LENGTH: 21 

199 <212> TYPE: PRT 

200 v-:213> ORGANISM: Artificial Sequence 
202 <220> FEATURE: 



file://C:\CRF3\Outhold\VsrI304967A.htm 



1/19/01 



Page 4 of 7 



RAW SEQUENCE LISTING DATE: Ol/,"l 9/2001 

PATENT APPLICATION: US/09/3 04 , 96 7A TIME; 13:58:0;i 

input: Set : A:\04646-l.app 

Output Set: N:\CKF3\01192001\I304967A.raw 

203 <22 3> OTHER INFORI-IATION : DGScriptXon of ArtilCicial Sequence: Sviithetic 

205 <400> SEQUENCE: 14 

206 Ser Thr Asp Ary Pro Glu Gly Tie Glu Glu Glu Gly Gly Glu Arcj Asp 

207 1- 5 10 15 

209 Airy Asp Ary Ser Asp 

210 20 

2.13 <2.10> SEQ ID NO: 15 
214 <2.11> LENGTH : 67 
23 5 <23 2> TYPE: DNA 

216 <213> ORGANISM: ArtitMcial Sequence 

218 <220> FEATURE: 

219 <223> OTHER INFORJ^ATION ; Description of Artificial Sequence: SyiitlieL.ic 
221 <4 00> SEQUENCE: 15 ' 

222, ctagcactya cccjccctgacj gc}catcgagg aagayggcyg tgagcgcgat cgtgaticgtt 60 

22 3 cggacyl 6 7 

225 <210> SEQ ID NO: 16 

226 <211> LENGTH: 59 

227 <212> TYPE: DNA 

228 <213> ORGANISM: Artificial Sequence 

230 <220> FEATURE: 

231 <223> OTHER INFORMATION: Descript.ion of Artificial Sequence: Synthetic 

233 <400> SEQUENCE: 16 

234 gtyactggcg gyactcccgt agctccttct cccgccactc gcgctagcac tagcaagcc 59 
236 <210> SEQ ID NO: 17 

23 7 <211> LENGTH: 4 7 

238 <212> TYPE: PRT 

239 <213> ORGANISM: Artificial Sequence 

241 <220> .FEATURE: 

242 <223> OTHER INFORMATION: Description of Artificial Sequence: Syntlietic 
244 <400> SEQUENCE: 17 

24 5 Gly Pro Val Cys Ala Glu Ala Ser Asp Val Tyr Ser Pro Cys Met Tie 
246 1 5 10 15 

24 8 Ala Ser Thr Asp Arg Pro Glu Gly Tie Glu Glu Glu Gly Gly Glu Arg 
249 20 -25 * 30 

2 51 Asp Arg Asp Arg Ser Asp Val Thr Ala vaX Thr Plie Asp Leu lie 
2 52 35 4 0 4 5 

255 <210> SEQ ID NO: 18 

256 <211> LENGTH: 141. 

257 <212> TYPE: DNA 

2 50 <213> ORGANISM: Artificial Sequence 

260 <220> FEATURE: 

261 <223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

263 <400> SEQUENCE: IH 

264 ggacctgttt gtgctgaagc ctcayatgtg t:a tag coca t gtatgatagc tagcactgac 60 
255 cgccctgagg gcatcgagga agagggcggt gagcgcgaLc gtgatcgttc ggacgtcaca 120 

25 6 gcagtaactt ttgacttaat c 141 

268 <210> SEQ ID NO: 19 

269 <211> LENGTH : 16 
2 70 <212> TYPE: PRT 
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271 <213> ORGANISM: Artificial Sequent* 
27 3 <220> FEATURE: 

274 <223> OTHER I NFORJ^ATTON : Descr.i p', i.ori of Artificial Sequence: Synthetic 

27 6 <4 00> SKOUENCE: 19 

277 Ser Thr Pro Aia Thr Gly Tie Asp Asn His Arg Glu Ala Lys Leu Asp 

278 1 5 10 15 

281 <210> SlUQ ID NO: 20 

282 <211> LENGTH: 52 

28 3 <212> 'VYl'K: DNA 

284 <213> ORGANISM: Artificial Sequence 

286 <220> FEATURE: 

287 <223> OTHER J NFORMATION : Description of Artificial Sequence: Synthetic 

289 <4 00> SEQUENCE: 20 

290 ctagcactcc tcjctactgga atcyntaatc atagagacigc taaattggac gt 52 
292<210> SEQ ID NO: 21 

293 <211> LENGTH: 4 4 

294 <212> TYPE: DNA 

2'? 5 <213> ORGANISM: Artificial Sequence 

297 <220> FEATURE: 

298 <223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

300 <4 00> SEQUENCE: 21 

301 gtgaggacga tgaccttagc tattagtatc tcttcgatLt aacc 44 

303 <2ia> SEQ ID NO: 22 

304 <211> LENGTH: 42 

305 <212> TYPE: PRT 

306 <213> ORGANISM: Artificial Sequence 
30 8 <220> FEATURE; 

309 <223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
31.1 <4 00> SEQUENCE: 2 2 

312 Gly Pro Val Cys Ala Glu Ala Ser Asp val Tyr Ser Pro Cys Met lie 

313 1 5 :io ^5 

315 A.la Ser Thr Pro Ala Thr Gly lie Asp Asn His Arg Glu Ala Lyy Leu 

316 20 25 30 

318 Asp Val Thr Ala val Thr Phe Asp Leu lie 

319 35 40 

322 <210> SEQ TD NO: 23 

323 <211> LENGTH: 126 

324 <212> TYPE: DNA 

325 <213> ORGANISM: Artificial Sequence 

32 7 <2 2 0> FEATURE: 

328 <2 23> OTHER INFORMATION: Description of Artificial Sequence; Synthetic 
3 30 <400> SEQUENCE: 2 3 

3 31 gc]acctgtl:t gtgctgaagc ctcacjatgtg tatacjcccat gtatgatagc tagcactcct 60 

332 gctactggaa tcgataatca tagagaagct aaattggacg tcacagcagt aacttttgac 120' 

333 ttaatc 126 - 
335 <210> SEQ ID NO: 24 

3 36 <21J.> LENGTH: 3 9 

33 7 <212> TYPE: PUT 

338 <213> ORGANISM: Foo t - and" mou th disease virus 
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